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(57)Abstract 

PROBLEM TO BE SOLVED: To compactly house 
displacement sensors in feet parts of a leg type mobile 
robot with a constraint in space, and to calculate 
(estimate) not only displacement from their outputs but 
also floor reaction force. 

SOLUTION: The humanoid robot is provided with at leasts 
an upper body, a plurality of legs connected to the upper 
body via first revolute joints, and the feet parts 
connected to tips of the leg parts via second revolute 
joints. The displacement sensor for detecting the 
displacement h is arranged in an interior of a cylindrical 
elastic body arranged between the second revolute Joint l>>^ 
and a ground touching end of the feet part and the floor 
reaction forces Ffbz. Mfbx and Mfby are estimated 
(calculated) from the displacement sensor output h by 
using a model describing displacement and stress 
generated in the cylindrical elastic body. Aside from the 
displacement sensor, a floor reaction force detector (a 
six-axis force sensor) is provided and deterioration or an 

anomaly in the displacement sensor or the six-axis force sensor or the like is detected (self- 
diagnosed). 
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mW3Siii:V^-/-)VAQifitzh?i-. J£gP2 2R (L) 

i^^s.^^xmvm<^wm^:wmti> . 

[00 6 3] ggv^t. m2\m^m^Lxmii,zfr^Ltz 

o;lf.y h 1 <7)Ji§52 2 R ( L) 0«filc. :R«cW{C«i6|[| 

[0 0 64] @2{imiieUcJ£gl52 2R. L<Op-^, :£ 
m<r>m2 2 LcoOBMIBifflia, 03140 2 *lSiB*>4.^ 
^fc, i£ai2 2R ( L ) tti^rStt^-C 

J) h fzib . ifPco^SS 2 2 R commi'^B&tl t^l,Z. 

aTmz'm^j:m'^i:mR, L^ftf«^^-rs. 
[00 6 5] 02fc^-rin<, 6m^-^y'f3 4um 

mi8. 2 0 4:^92 2c^i|!Ug. IP*,, £§52 2<0T 

gP£7)>'N'^^<S^fi|:3 8, J^JS^L— A (m2cO®H4«5) 5 
0, JE|Jg7V-h 5 2JDj:yy-;U4 0*>^>^|,t$iM 
c^rSItlXOWt'^ni.. ^N'^>jam3 8{i, j£i^^«7 
W-A (»1 (OHiltt*) 3 81, R®«?5ltt»c (SIS 
«s) 3 8 2*3j:r/*:;Ph3 8 3*^<i>^:l.. 6«l:*j-fey-9- 
3 4 ff)±mi , 18,20 #ifii05l^(l!|i7) OV^ 

3 2 {c fil^a^ ey54{cJ:oT fiiSi^ii^ ^ iioolSlK 
ffl<^±SI5lil^-i<;l^ h 5 6 lei -5-C»^iIS$tiS . * 



;iiH4«7)^s (^) mzx'omi¥^tih. 

[006 6] 6«i:^-fe>-^3 4iOTgP{±, KflfiLTt^N':*^ 
iatifl53 8S::n-Lr£i£7U'-A5 0{Cgg^$^il,. £ 

157 1'- A 5 0 </)±miciiSjm 18.20 ^zm^fx u 

7'*>'-«cW{=lie$tlT;<7V HSI55 0 a*<J^^$it, 
ISS518. 2 0tS^$ni.jiQ^^^7b-A3 8 1$- 

i!n^ixw!iiUz§&m.mm*)(o^nmmcoh ttim± 

[0 0 67] ttz. ^^mmm 8 ^ti^-ri.itQ^« 
7U-A3 8 1 mmizmmmifcmti. mmrji^ 

^^yu-j^3 8i(0fp^{zim^tm^^ti. ^z^z 

em:fj-ty^3 AcoT^iiR^'th. 6iS:*]-fey-9-3 4 
i: j2£2^7 W-A 3 8 1 ifiSmc^T^m^m^^fU h 5 
8{cJ:o"CiB^@^$ti*. 

[00 68] i^Q^7b-A3 8 1 tSMyU-AS 

6 0 t , )£Q^7 l^-A 3 8 1 *>J£i£7 
U-A 5 0 co^'f 5 0 a rtTiTl^JSiftf -SISi: t 
xhy^y^c^XoKcm^^th, 

[0069] Z<7)X 0 (2, P3^«^3ltt«c3 8 2{4, &m 
W(.m2C0mm) 18. 2 0tS.U2 2<7)^im(r)^. 

l^-A 3 8 1 (^1 (Omtm b > i£giI2 2 <0»«!JgtC 

«^$ilSJ£i!£7U-A (||2c;)iltt(*:) 

[ 0 0 7 0 J J: 0:ft*WW4, RISPKPttf* 3 8 2J4, 

SB{S/iJt?SSSii-4>tl, 382a*»4>382d^T-4ffl 

Ea$*iS, m3immmco/zib. lEmurmu 

m&mmmx'iy^. mm^»3 8 2it^^zfj^iti 
^j:t'mmzmifzmm^mi¥^ixi . 

[0071] R@f^^3ltt«:3 8 2 SrW^-fSS^Sr^^ 
■fSj££2^^«7W-A3 81i:JBjS7Ix— A5 0«, A 
^mii^m(7)ii(fUh 3 83 {i3Xr/i--yh3 83a.) 

x\ m^mm3 8 2(^m^^mlxm^&^ilh. 
m 2 (;^-r*u< , R^:K5if4«t 3 8 2 co-eti-f ncDrtas 
izii.?mi}f%mzm^^ii. 'e^c5!fi[H:y-9-7o*«iR 

[ 0 0 7 2 ] 04 tiE 2 <?)^^fi[-b y-9-IR^fig#ifi5rte 

^tnzMi^mm^titzru- hvtm 02 mz-ty 

V7 0 1bru-'h:i^m0 2 COmz^m^tlX!BtE-t 
^^7 0 HzS^iMll^^rO y:/ {J'^^) 7 0 3*' 

<b5rs. mE^yi'7 0 K^rtaictt^iai^^tJii^ 
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:^{i>N-^^x7 0 4*»<aIDlOajSti. *Jfflli-.yh26 
[OO7 3l04tc^<^-rJ:3(w, P3j5«5ltt«c38 

7 0*«R®t^tt«c3 8 2<D±Tmh t T'a^$<l|.2 
10 0 741 Z<r>^-kyV7 OiZt)r,Xii, 
Mi)^mtlb. Pimm^i^3 82m^. 

r)T;^r'j>/7 0 3j!)>'^tf. •emr'jy^7 0 3C7) 
«3¥1±«J 3 8 2 ) SrSS^-r S J: a m^^til . 

ap*>. xru y/7 0 3<7mmizx&mi:^-by^ 
7 0 1 X'E:hmt LXi^mixxru vi/i o 3c7)3£{a 

[0 0 7 5] iSv^t, fi^i.J:ot:, ;?.r'jy^7 0 

3 cO^firtjtEtT R|i5t^5H4f* 3 8 2 1 1. JJJ^J S: , 
R©1^3¥ttf*3 8 2<^«i3l1S!m4tcS-:^l^Tifi^«.* 
Tyl^*fflv\ S:ffi-by-9-7 0(OaJ:>]fcS-:fv^TRfitt9|! 

wmn t'A^'bfigs 2 2 \,z^mhm.ii) ■k%'i^-th i o 

[00 76] i<0j:3fc:. ^fi[-fe>"9-7 0{i!SSE-by-9- 

7 0 1 mif7.r^) yyi 0 3^fc>/bfli^$n. figi 

Si 1 8 . 2 0(C*t-rS£S52 2<7)iM«<0^fi (^KSg 
St) , ap^>, j2Q?1^7W-A381 i:J^7^-i.5 

'?-coai:>](cS-:fv^TJ£a52 2tf^ffl-rSf|5R:^ 

[ 0 0 7 7 1 xr^i yyio scommi. nm^m 

tt«E3 8 2<7)mtizitlX+^izA^^<Wi:^hi>^k 

■ti>. ziiii. mmm3 8 2m^izxhmwm 

mi}Mi:iSiTZ-^^j:\.^t:ibX'$>h, 
[0078] Clit', 6miJ-ty^3 4^j:t'(Ot^miZ 

-^\^xm3^miixmm-hi:. &^2 2<r)^ (£ 

rS] (Xffc^-ifi]) i>zii\.^x'^W7iz6m:h-ty^3 4i)i 

wm^tih. nmxxcit6m:h-<zy^3 4cDxmij\^ 
izai'Thmthm^L. YciiYmni^izinfmtiim 
itKoXffcfi-iPieiajisxctjii^YffiwifiiSiai 

liYcJi, ia2l:^<jFtKiglJ+'D*l(Z!M:^(6]) ft 

ctm^^-^t^tl. 6fai:^]-byHf3 4£7)Ztft^r(6]«iaifft 

z c *ijigi5«t3C>JI f t c tm-t^j:i>Xoiz6m:h-ty 
^f3 4*«ES$n*. 

[ 0 0 7 9 ] iSj. ±iBtm:^rf6]i:{iX|fc^|fF)$-SilS 

ff:^r(6]$:®i*-ri.. ^/c, (SI) mtnYnm 
«:S<*L, xfti*r6i (iiff^iai) tixr/zwji^ (SlIj 



[0080] 6mi]-*ty^34it. R©tt5!|itt*382 
(02m (382ai:382c, $>SV^{i3 8 2 b t 3 8 

2d. t^-rni'e<oTOiaai-i.A';t.(ata«jfflo.-K/u 
h 3 8 3 -c'^ ) ffi^mm z tt*iai«!aji*z c m 

[008i]6fili:>j-byt34 , aff^-|6i 

(xsa^fS]) . i o^ftWiciixia^fSj^iajisyKcai 
•ts 2mmnm^m s 2 a . c <^«4'^#jfi(:ziiii 

:^ri6]«?aifiliZc*«fl[Stl.J:3{cES$ni.i:itj::^ ;t 

tCfiS^S 2 <HcOR©«^pltt«S(^ 2ffl382b. cK^rfi 
ii#)£tcz«*r&I«iajliZ c*ifigtS J: 0 tES$ii 
E0%. 4<l<^R®1^pftt*3 8 2 (38 2a*><i3 

8 2d) izx^xm&L^tiimnm. mmzimmm 
( J: *)mmzit^mj^mM(r>iEi]m) <rm. 
m^\zzwim!mzcmmhi.=> 

[0 08 2] f^. la2^CfcV^T, 6 2{i5Efi[-lr>-^^ 
7 0<^Tyr (JillfS) 6 4{ifigi52 2iOm5feSrS^ 

■r. 

[0083] C:c^)|Ufe«0JgHll:<SI,P5S^»n;Jf .y V\t 
±f£<7)Jn<, ^aj«i^t^H5*^4.^SSfit-fe>-t7 0 
5:±ffiffitCtJV^-C4<i, ^a!Wl:R®*c3¥ttf*3 8 2<7) 
±TJghtf««$iiSSISIrtJcEaL kn%t^) . 
<t^TJ£POI518. 2 0(C*N-S£i{2 2<0««!lJS^ 
^-km,^^\,zmLLtz<ryx. x^-xmzvm<r>hh 

odf-y M (?)&a52 2 mmm'm3 8 2 {-^}^gp=5r 

ir<^fllli!cS«t)-^i^T3SHa-fe 7 0 Sr 3 Wn':? h (ziR 

[0 084] $4,{C. Rfgi«3lttft3 8 2<7)^^{cjgfig 
$n;tS|itrttc^fir-fe y-9-7 0 $-f*ii!$-li-|, tftlc. R 
f^«pitt*3 8 2 fiWas 18,20 i:£gP2 2<^g^ 

ifi3g<7)isi{c4P, mmzii\yK.mm^. x'omm 

\iZ\i^U2 2(Dm> (i^ffl) {lEltS J:3(cL^<7) 
•C\ £gP2 2i7)?iitt$g3itc-f|,ii:*^-C'^2.. BP*). 

llS^<7)p,lf -y h 1 <nRM2 2{ift{f ( Wk-n^) <m>&. 

>i}:j-Hmwn\,zmmw^^^x.h<r)imt. LV^ 
*^ ^iM. vmm'&.m82^m<r>^n^T&}.z% 
i£^'±h%^. ummmm'mztsih^o^zwm 

r5=5ri:'. ^wmwxx'mi^m^'^^h(nimmi 

[00 85] ^i^^y^l Q\m&\,Zie^^titz 
•m (SB) HzW&^tih. ^m-^ii\i^(rmtHz 

S^^fLS J: 3 \izmL U^<DX\ y-t?" 7 0 {3* 
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[0 0 86] ttz. 'S^a-izyVl Oi}ixrVy^7 03 

[0 0 87] m^WtcJi, m^<r)XVx3-9-^y^\.zh 
a f t fc:, HSPTfigt'i^;^ ha-^'e f s t 
tC^^. ta!-:>T, {gt:>'A'7hO:g$hshaf ttW 

y-if cOif^lSgiSf 1 2 * e f s t tinim^-^xh . 
[0088] Rfif1^3¥tt{*c3 8 2i)^^(r>Uf^ 

t<7)l/2OTti^tf (fiP*>. ef st*n/2h 

tJ^Ul^^^s^==5:l.) k-ttm. t^t^^xvu—^^y^ 
ivmrnmrn s 2<^)±T«T'«^$nssrai*i{ci*i 

^SS<:ojg®Jc^l.^my-9-7 0{:<lb-3-C{i, ^r'Jy 
^7 0 3<7)^tti3ctlf!®ffi-by-if7 0 1 (om^^rn'MB. 
^■t^Z.tizX^. R^4*5H4f*c3 8 2c7)g^;ght* 

[0 0 89] ^^i. X7-'Jy/7 0 3iOK!lttS-Rli*5^ 
ttft 3 8 2 mmzlt LT/Jn$ < ig^t J: 0 (cfliJg t 
:^c<^-C\ nfSi^*3¥ttft 3 8 2 (^mMM^m&T^^ 

[ 0 0 9 0 ] 05{i:. i<^^mcom2cr>mm(7)mmiz^ 

1 0 0 9 1 J m2<mnmm^zh-^x^i, m i <^iiMi 

(^mmizmm^^mnir.-y hcr>&^2 2^zwM^tit: 
m.-i:y^7ocDmnt:^^mmi-hx^izm^iti. 
m-h, ^Q.±y>noi:4ms,M.u^zti)^(:>, ^20 
mmmmiz}5\.^xti, ^<r>K^B<^sii:mmLx^{iL 

-fe y-y- 7 0 ( Se^Br ) Sr^f a i 9 tcfli^L 

/i. 

[0092] OT. -eiltCOV^THiBJ-r I. . 

100 93] @3tt5V>-C, mmm3 82a, 3 
82b, 382c. 38 2dt=-?-ii-e<irtji|$itS^fii 
■ty9-70a, 70b. 70c. 7 0 dcOlUt i^iiLh 
&^mmmm38 2(r)mA.a.i:7r^t) iLl , L 
2, L3. L4 tti>t^, 4ffl<7)$^{j)[-l:ytf7 03&«iE 

4. 

LH-L3-L2-L4 = 0 ... iCl 

[0 0 94] 05 7n-- f-^-Hi, sCl (cS-:fV^T 



70- • ^^-hX'hi. 

[ 0 0 9 5 ] 1^, 0^^iOro^^7 Ati. SIJIW^:::-/ h 2 
6^3fcV^T$(IffllJgJtSri:. 0!I;ttf 1 0ms e crfclC, 

[0 0 9 6] vjrmmtht, slo^c^3v^'C4^ico^ 

{a-by-9-7 0(O^ai<iLnS:S!;^tji;2(^, S12l2jtA, 

«iL n*55^: 1 riEmm&ix\>^i^^^-mmh, 

ttz. ^{a-fey^f7 0(7)EafiH{i 

:t7-l:>y ^ 1 <7)tffl^ L 1 + L 3 - L 

2-L4 + C {fzfdLC : m^m) bt^i}\ tfcliS 

1 2{CtJ«r^tLH-L3i:L2 + L4<0ll*«BfrS<Oll* 

[0097] Sl2'C-t^$*iSi:l={iS14izji;^i. 
4ii<0^-fey-9-7 0 **^T]E« t WLT 7 5^^FC0 
t'-yhSrOtcy-fe-yh-rS. ffi:^. S12t:'SS§flS 
i:l=JiSl 6{:a^;^, 4<ffl<7)^fi-fey-9-7 0<7)^-CS.-i) 

v^(iii'-^r< ti>\>^iixi}Hzmm:i;mm^^ttztpi 
i^. mma. mnmii-^y^7 otf^mcot^i^z^ 

il^tih^^ij<7) (iiXWmt^^U-ty^7 0t6 
itt -b y-lf 3 4 i: <^5¥tt* 3 8 2 ici^-^r < k t, V ^-f 

il/f 6 W:>]-fe y-t 3 4 **M^t i: § {-^T$ 

[0098] z<7ymmmiz$, -^xa. &m i s . 

2 0{Cg^^$fLSa!f2«71x-A (Illc7)fil]ttf4s) 3 8 

It. &^2 2(7)m&mizmm^tihm7°u-h im 
2(omm) 5otx'm^tih^mmz. ±mmizii 
^^xmmzmLx&B2 2m^tz^^tLxmi& 
wsf 1 8 . 2 0 izitri>mm^2<7mtm(r>^iiLh 

(Ln) i:7jki-tii:hi:±ti4m (ISM) co^ik-^y 
V-7 0t. 4m(0^&-ty^7 0<r)tii:nLnm^<7)m 

^x 4 mco^ik-t y^7 0 «0ii'->'3r < k 1 
[0099] suh. 4 Mio^iiL-^ yt^7 o<DEM<r)K^ 

y^ 7 0 *^'S»*>S*»5r ae^lS-t-S J; 0 lzm& lt:<7) 
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[0 1 00] siTc, mn^mnK issiico^fi-fey 

x\ ^{a-fe>-9-7o*>'si^*>5*>^§^*»oMcae 
m-Thzbi^x'^, ^tamm&it^^^'^hzbij^x' 

10 1 0 1 3 06 ti. zc^^B^(om3<7)m&<7)mmiz9h 

f\^itix^tmmmx'$>i, 

[ 0 1 0 2 ] n;lf>y M i-M^^^z^n^itX 0 bt 
It. &.^2 2cr>^mtkiiithiZ±t(>'r. J£S2 2 

izf^m-ri>mR:hi^m-t&<oimtL\\ ^ix. ^ 
imfxMM2 2 izm-rmK:hmtiii-i, t^h. 
inta itm) -rtnt. m^mmmm^^h^x 

Fn = -Ka*Ln-Kb* (L 
D*d (Xn)/'dt = Kb* ( 
[0107] ±f2t\ MzmtlfzLn Sr|^< F n : 
RISf«3¥ttf*38 2fc4tl.|E:^3. Xn : iJE^ttSItt 
tx;PtioftS (ISM) yy^-^com^A (^tSLt) . d 
( X n ) /d t : X ncO^^^^J-ii, K a , Kb: 

D : yyi^yym.. C : h^r^-f^ 
•e*S (iSS. Tnj {S, 4ffii<^RfSftt3¥tt«:38 2a*» 
F n = -f 1 (Ln) -f 2 (L 
D*d (Xn) /dt=f 2* ( 

±ieT\ f 1. f 2iiXMziciLxmizmmimL 
x'hh, 

[0 1 0 9] 07 {iJ&gU 2 2 <7)^^0T'l>S. f^3ffm 

t^(7>mm^zh\.^x{t. &U2 2iz^mthmK-^i. a 
X. Y-}jm^K.-jkim}^bLxmith, imi 

<t±, RMI«3¥tt«c3 8 20^$ {Uf^^)<r)^M,P^ 

{j-yX^f^mj^t^m-hiio^zLtz. 1^. RStrisv^t: 

JfcJMiO ij 3 2 coH^^^BS-fi, . 

[0 110] ^Jt6|fcft-b:^-9-3 4*^«!tilUc^:tl<7) 
Ffbz= F1+F2+F3+ 
Mf bx= { (F2-F4) *d 
Mf by= { (-F1+F3) * 

[0113] ^COJ: PC, R©*tP!tt«s3 8 2mW'& 

#it^I8tai:-mtf, *2 ( i7t«^2 - 1 ) aixf^ 

3a*»^>3cc7)^^^i^-r6£7)-C\ ^{i)[-bytf7 0<7) 

seas (it^) -rsci:*if#i. (±ieJii^i-<ofi!t^<4, ie 



•fe yifcOZSiR^fltJSt & C i: *«f# T«!ajm«tt^ |S] 

±$-lf-|.Ci:*iT'^|,. 

[0 103] $(;>lc, 6«i:»3-fey-9-'5:t'(4fffeUcJ:a 
{Cf6l±$-ii-*Si*f. 3^^:y■9•coai:^J^^3l-:Jv^■r6ll!^ 

[0104] ^:ix\ ^3<r>mimm!iiZii\^X\i. 3g 

fi-fe>'t7o«oaj:>jtcs^#, mm-hm&i)^(>&^2 
2\.zmthmw.ii^%]i^ thtmz. m.^ 

y^io <r>iii:hi>zm-^\^x 6m:^-ty-f34^ >i<ry^'k. 

[ 0 1 0 5 ] OT. ^fv,z-^\^xwmh, Pi. zm 
f^i , frie Lt:mm:i-~ h 2 e x-nhtii . 
[0106] s:&<7)£gi52 2 f^cTymm^m %2<r> 

^Kb<^)A':^. (ml<^A';^) i:, ^inxzmmizmn^ 

titiyyifyy^DO) (ISM) yy^b. ^ixt:>\zn 

n-Xn) +C 
Ln-Xn ) . . .^2 

h382^<r>r>h<r)\-yfiit^i%%\^.mm\z\t. n 
=1:382 a, n=2:382b, n= 3:382 
c, n = 4 : 38 2d«r®!|c-rS) . 

[ 0 1 0 8 ] iisi, vmm->m3 s 2io^Mtt^#« 



n-Xn) +C 

Ln-Xn) . . . ^2-1 

Mjt^:J)-5r^^ h;l^F f s t -e^OXYZ^Ifc^itnco 
I^jS^i-Jr-eil-eilFf sx, Ffsy. ¥isxtt 

h, ^fz^tih<niim^a>^-:f.yymf^^^Y)vm 

f s ^ -5-c^XYZ#|i:6-(6j«^J-e^l'fixMf s 
X, Mfsy. Mfs zt-fh, 

[0111] Am(rmL^y^i Qom^Wi^h^"^ 
i\.hn.w.-h<r>mm/Tt<r>zmjm>'jt-kwmzK.^ h/i^ 
Ff bz, ^-Ayvm(r)y.yimnm/jt^^ix^ 

iXMfbx. Mf byfc-rSi:, »5C3A<iSi-rS. 
[0 112] 
F4 . . . . iCSa 
1 ) /2 . . . ^3b 
d2} /2 . . . ^3c 

^'SL^y^l 0 b t 7 0 d<mm (fil^SESf ) , d 2 : 
5Efi-fe>"9-7 0ai:7 0c<7)faii ($|irgI8gii) J^t. 
[0114] nigj«3itt«t3 8 2 S-jm-f 
U-i.38 lcoai£7b— i»5 0t3m-|.ffl**^$ 

551518. 2Q\izm-h^%2 2<n>m^<r>'m.) ^ 

h, XWi*)0<^ffl*fi«l3«:(9x (@,T^) . Yftli^ 
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hO<^mm^dyb-rht. L1. L2, lb, L 

h= (L1 + L2 + L3 + L4) ^4 . . . ^4 a 
<9x= (L2-L4) /d 1 ...iC4b 
ey= (L3-L1) /d2 . . . ^4 c 

[0 1 1 5] r^^, ^4a<^tti3 0{C<Ji:O5(:4a-l . 4 

h= (L1+L3) /2 . . . ^4a-l 

h= (L2 + L4) /2 . . . ^4a-2 

C 0 1 1 6 1 ^Tt:. mR:^<Dtm{i. 138 ( a ) iz^t 

1f-VN'9 0Ji. ^2 (tti\i^2-l) . 5(13 
a. 5<:3b. ^3c, 5^4 a , ^4b, ^4c5rSlC, 
h. ^x, 0yi:X:h. XnSr*t^. Ff bz, Mf 
bx. Mf by$-aj:»3 (Ln{im*$^tS) ii-fS. 0 

1. L2. L3. L4*><oFfbz, Mfbx, Mf b 

Fferrz=Ffsz-Ffbz 
Mferrx=Mfsx-Mfbx 
Mf e r ry=Mf sy-Mf by 

[0120] ±S<^*0< iX-^tbtimmMffiPf^^m 

^^r^a ( e e^Br ) -r S ^ i: s , 
[0121] 0970- ■ f-^-h5:#BaLTJilTittBB 
■fS. |nIEI^rn^<9At©J»i-./h2 6tCtJV^-C«I 
fflllf^rfc. «a|;ctflOmsecrttC. t*<^Ji (P 

[0122] 9ff. s 1 0 0 icfcv^-cie(i-fey-9-7 0*^ 
{i, mii,£m2cr>mm(r)mm(r)m5ya- • ^^-hT 
0 o-cm§^ii. b ^imTiz^Ki>mmmmm' 

[0 12 3] SI OOT-^SnSfcliJiSl 0 2{CjS 

HFf errz*<||lc7)Fzi^SfflFre f z IJJI 
±X\ ^2<7)F z it^jlF r e f z 2*}1*^*« 

-t^^itSilsJiSl 0 4fCjt;^i, ilMf e r rx 
*«|SI8»CIB 1 (OM xH^^jlM r e f X 1 «±t\ M 2<0 
M xi^^ilM r e f x 2 S , S 1 0 4 

Thm^^tlht^iiS 1 0 6{;j1;^ii, HMf e r ry 
*^|5l^{C|| 1 COM y^^MM r e f y 1 feLhf, ^2^0 
M y If^iSM r e f y 2*S!3&>SJ&^31Br-tS . 



[ 0 1 1 7 ] 3tr, W^ff>^TJ\^ff)m&X n ^I3«8fl: 
tS. Ztiii. &m2 2lzmE:hmmiX\>^^j:\<^i:^ 

1 <^m±miz&.si 2 2 izmK:f}mm 1 1 co^a-t 
yfm!^m.<nmimb-^^^i>:itx'^o , af&<i 

2 2{Cf^ffl-ri,fl^ffi<7)^.^<i{Cf5CT^Stl.. i^. « 
JSfiX nJiiR^tt*>'S>i,<o-?\ ^<r>wm.Ltzmzf''}f 

[0 1 18] {JCV^-C, ^4 a, ^4bt>J:t/^4cH^ 
{a-by-^-e^aHILl, L2. L3, L4$-f^AL, h. 
<9x. d'yJr^a^, ll^iO^T>$:fflV\ ffllgP2<7)-e'il 
-ftltiOV^TFf bz. Mfbx. MFby^atai" 

[0 119] yi:>,^-C', S:ajt!tFf bz, Mfbx, M 
fbyt. bm]-^y^3A *i«iai t:^v:f|?S:>J<0-eil'? 
ixHBthmtV f s z , Mf sx, Mf syfccOHF 
ferrx, Mferrx. Uf e r r y^d^5\,Z^ 

r>xm>h. 



... ^5 

[0124] S106 (*S»,^ttSl 02. S104i0 
V^'m*>) T'S^$ilSi:#»iS 1 08{cJi». t^y 

hffiCJrlo-fy^J'U^yhL. SI 1 OlCjt;?^, i)'^ 

yYmctmm^^ixtzfSi^m r e f $-s;cs*^ 
mmh. 

[012 5] SI lOX-t^^ixSt^JiSl 12lCit 
35ffi-fey9-70, 6«i:ft-b:/-9-3 4*jJ:t^RfS[«5l 

tt#:3 8 2 (J:'9i¥t<!iR©^pltt*3 8 2<7)iJ,-:3:< 
1 1 o ) <r>^ffyy^j: < 1 1 ^-m^^T&^^feMl: t 

1^4. SI 10T'?l^$n*i:#{iSl 1 2^?.i^y 

[0 126] SlOeX-nmZtllt^liSl 14tZjt 
i^. HFf errz*i|g3<0Fzi^§<iFref z3ia 
±T\ m4<^)F z^SffiF r e f z 4 *)l*»S*MaJ»f 
L, #^$tll.i#{iSl leizm^, HMf errx 
AWtCM x|S3c7)if§fflM r e f X 3feU:T\ 1140 
Mxi^^liM r e f x 4*}||*»S*«f S . S 1 1 6 
t't-tS$nSi:#{iSl IStCit*, HMf er ry 
**l«iai{::||3i7)Myff§ffiM r e f y 3lil±.X\ 114 <0 
MyfF^ffiM r e f y 4 5}^}SA^*»WIJrri, . 

[0127] SI 18-Ct^S*ll.i:#(iS12 0(=ji 
6«:^3-b>'-9-34*«iES4:¥(l8!ff*kSH. Sll 
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4 . S 1 1 6 . S 1 1 80V^-m*»TSS$ilS t ^« 

[ 0 1 2 8 ] Hp^, mifi^tL^ti^itmm^mix *) 

J:tXRK«»tt*3 8 2<^V^-m*Hzt4tf»S3&<, 3? 

fi-fey-'^-TOlC'PV^TJiS 1 0 0(OfiJBr$:igTV^|,fc* 

1 1 4*^^>S1 1 8<7)V^-m*»-CS$$ill.i:§{i, 6 

[ 0 1 2 9 ] 1^4, fnetTtm i t3Xi/f^2mmmii. 

l¥oT^-iryHf7 0t:KLri. SIO 

t**'^, S 1 1 2cofl|lri^^{^#A6;^c. 
[0 1 30] SI 14*»4.S1 ISt'ffiffl^^lS 
SI3*5J:i;f||4<oifS«|{i, -^-^t/ijtcioTa^^irS 
ff^liH*^. S 1 0 2*^A> S 1 0 6 X'&m^tlhW. 1 
J;l/ll2«ol^§1it'«S$tiSit^®EBtiitLT$l$< ^ 
SJ:a{2ift^-ri>i:^^tC, 6«i:^3-fey-9-3 4coMit«rfJ 

[0 1313 1^4, S122T'6i!i:^j-by-9-3 43&5MSi: 

m^hh\Aiwm<r>m^m^izii\\x . en-))-^y^3 

■^\i!,-n\.zi.hm.m:m\^i>mz\i. W.^j:^yry 
-hii^ty^'^firz^WMi. ^■yi'zy^3Am.'m. 

[0 13 3] ttz. S102*>^>S106iJj:UfSl 1 

4*^^>si istijv^T, m-^u-nx-? ov^ (H^ 

^) ^'M\^xwzmr>m\m^^. ^<r>m:w^^z 

fz. S 1 1 4*»^>S 1 1 8t-S^$n/>:IIIia:$-;!^'>yh 
;;?':'>'hflS:®i:^iii:ifc®tt6fft:^-byHf 3 4 
*^Pfif*»S*'m'JtS J: 3 L-C t Sv^. $ 4>l;, s 1 
0 2*»/5S10 6fcJ:lXSl 14*»<?>S1 18{C*5V^-C 



[0134] ^3(rmWmWiZii\y(:\tl.Wm< . 

£rai0 18. 2 0 1 jsas 2 2 <ostt!is<^iacEM$ii^c 

R®«5ltt«c 3 82 <7)|*ig5(C|6»t ilK® 18.2 

0{cm-|.i^a52 2<^t$l|!j^t0^fi5r^^-rai:'3$r±tS 
^^"zy-^l Q-k^thtMz. Jt-T-if-M-QO^-d 
;c.. ;i-7-lf-A'9 0{i, ±ieL/c3£{Jtcio-CR^^^5l 
ttf<c3 82{C4l:«^(afciE:JjF n«-ie5WStT;H& 
fflVK g^{a-fey-9-7 0«oaj:>]Ln{cSc^i,^-c^a52 2t: 
f^ffl-r5^R:>jFf bz (lSiIW:^f6]{cf^ffl-rs^j« 

:}J-).Mfbx. Mfby (ISlIi!itiI3c-ri>fllilHl'5cO 
[0135] tfz. -ecotr;!^*''. >N'^^^K bcO^A'^t- 

3 8 2co/yey^^^a(^ttt) Dfc^^Uc^r;!^ 
mK:h<DmmEmh:Lbi}^x'^. mttimR:f)(o 

[01 36 3 $^>t:, 7fy^^J^9 0l,zJ:-oX:fy.f^<D 

3s:{ax n srs^-rs z t izj:':>xmmR:h ^mti 

[0137] ^/i, Jg.KliS18, 20b&.U2 2(7)mi& 

f^comiz. wsiiuit(-yhi}iimthsmt^e>&si2 2iz 
mi-hmR^^^\iilJi^tl6W}-ty^ (112 
mRlimmiii) 3 4iWM:tlXoizmmifz<ox. 
^mR:h^tii^mm^'^h-^X-^yi-<OZM^i: 

m^tizbm'^xmiiimm^i:\^±^^izbi)K' 

[ 0 1 3 8 ] ^7t, 3Sfi-b>-9-7 0Oai:'J*"?>»ttJ$n 

imKijb 6m-ty^3 4cotiiM^(>miii$tihmR 

Mzm^\>^X. X *)Mi¥WlUi'^tL(^<^mF f e r r 
z. Mferrx, Mfer r y (Cg-CfV^T^-bi'lf 

7 0i5X:/6mij-ty^3 4^j:(^ mznn^w^i^ 3 8 

S-fBStrij&^offljSC S e^Brr & C i: i^X% Ttttlififil 

[0 1 39] -?-LT. 5^Ml:$>I.V^{i^gi:¥'JS$ii/>:i: 
^<i»^T«r^TL, ^eomi:mmSizm7r:ti>X 

oizm&itiff)x\ mmiz^<o9mimmttzbii^ 

t'#S. ^;t6ipili:»3-by-9-3 4*<iE«i:SB^8lr$nJt 
bm6m:fj-^y^3 4(^iiilJizxisi^R:bmiiimn 
thbi^iz. 6mt-byV3 4i}fmil^b^E,m^tUz 



(a 3) )03-205484 ( P2 0 0 3-2 0 5 4 84 A) 



[0 1 4 0] isi. m3(Dm&mmizi5\,^x . mu^ 

hst= (X1+X2 + X3 + X4 
^stx= (X2-X4)/dl 
5sty= (X3-X1 ) /d2 
X1+X3 -X2-X4=0 
[0 14 1] -eLT. ^1. ^2 (^2-1) . ^3 
a. ^3b. S3c, ^4a. jl^Ah, ^4c, iiXl/ 
jCea, ^6b, 5<:6cSrS{C, 08 ( b ) iZyjktlia 
<. ^r-9'WN'9 0{S. h, dxtiXtfdyi:X:h. h 
St, 5stx. <9styS:^fc^, Ff bz. Mfb 

X. Mf by^:^li:^]t■rstTy^(A':^^sfllf^ctr7^) 
[0 1 4 2] i^d. zcnm^, 4mt*nojis*>\ 

^^^v^. Mfe^:4>tf, ^2<7)J;a^c||^g1±*^fi^3i:LTv^ 
d (XI ) /dt : d (X2) /dt : d (X 

3 ) /d t : d ( X4 ) /d tiOJtJi. lP]8B*t®WjDM 

mmi¥m^j:>o+^^\^mmmmini) . d 

(Ll)/'dt:d(L2)/dt:d (L3)/d 

t : d (L4) /dtc7)Jt{ClRmL, 3>i7(0mmmm^ 

mmi.t^t'hx'hi, u^x. ai^asri-^M'o 

(0143]^/^, m3(7)mm<7)mmiz)i\.^x. iss-fe 

bfc ii^f^y t^i^-^D s-iimts J: 3 

[ 0 1 4 4 ] 0 1 oli. zco^mcom4 cr>mm<mmiz 

03^|«l«^£a52 2R. L<Oo^), :EIHIcOj5|g|52 2L 

1 0 1 4 5 ] ^4 <r>mi&<mmizi5\,^xii. mio^m 

3 h mtajfBB A>*>^*D< . n©*^3!|itt«c3 8 2m 
S$r, 03{2^f^m*>^>4 5iSfift*{c(sll6$-li-f>:i) 

<ox'h I. mi <r>mi&<mm(ommzmn^m^^^ 
mmit:mxhi(^x. ^m^i^xr/m^u. 

C 0 1 4 6 ] iS), ^4(7)|Ug«7)J^.^fc 1 (omm(7) 

?:l*lS[-rsn©4^»tt«c3 8 2Oj^f6]-ri)|SI±£0SISgg 
8t*«^iafii!:^:l. J: IP^. 01 OtsXtmstzti 

mi:^^txdizm^irz^K M(^-rm±<r)m^mm(^ 

Assist Lfc^tBlzLX ta< , $ ^>(c{ii^|B]tl. 



[Z. J3lT^^6a, ^6btJj:t^^6c*>/J,^$tlS 

ffi (st5:f+tTip-f ) ?-fflV^Tt>^V>. H0*>, hs 

t. <9stx. esty^mM.tLxm\^xh^\<\ 

/4 . . . ]*j6a 
. . . ^6b 

... 3*^6 c 
. . . .ii,7 

^tLXiihW $'^>{c{i^{a-b:/-9-7 0<7)iiS(t4ffl 
C 0 1 4 7 ] 01 1(4. ClcOl&HBc^mSc^SfeiOJglit: 

03i:liai'S:ji.g|52 2R. Lcod^.. :EP^JESi52 2L 
[0148] m5<^i|<7)jg®tciiV^-C{4. |5I0lCS^-r 
(382a, 382b, 3 8 2 c ) {CioTJgjgSitS 

xo^zm.Lxmmf^^:\^±.^^htmz. ¥\nm. 

ttf^sfiO^iimC 1 ffl^O. X^ffiHr y-9-7 0 a . 7 0 
b. lOc^UmthXo^iZLt^, 
C 0 1 4 9 ] ^fi-by-f 7 0<7)ffliaj!)>'3<lt'J)l.::i:*» 

0 i **T'# I. ^iJ^. MIS L/^ 3 WHO 

[ 0 1 5 0 ] i^. m5cO||5iiO?^®t'(4^ta-by-9-7 0 

(nmsiii:3mt-thk^iz. mit^(>y(iAnm&<mj& 
fi-b yf - 7 0 (T^mma . S/J^RS i mxh o t t £ o i. . 

^U>;:Ff bz) U^JtS (^ili) tSCfcii-r-^^r^^ 

[0151] ^/v:^^-fey-t7 0Offla^2ffli:-rtl. 
If, fl5R:'3«0'*', ISe$fc^FfilC0:^B!t4J- (Hiifet/CF f b 
z)fc:JO;c. 2<i<O3!Sfi-by9-7 0$-e^eil(ciESc-t 
S^¥ltIIIO<^t-^yhS:^ai (fiEtii) thZtf)<X' 

co3mm^ttm (Mm) tiztmti,, 
[ 0 1 5 2 ] 01 2J4. z(7>^mmff)mn<mmi>z 

mmx'hi>. tfzmi 314, 01 2c^^-rj£S?2 2iojs 

[0153] ll60||J£«7)»3tJV>r{4, 01 0{w^ 

•ni4 (Dmm(Dmm<nm&iz}6^'>x , ^nsfis 1 s . 2 0 

i:J£S2 2c7)gfJt!l^«C4<icOR(iFte$iitt<*:3 8 2 5: 
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7 0 $r 4 mcDnm^w^tii 3 8 2 <7)-eiim«o±TaT- 

J:Oa{*W{c<i. Rm3l14f*3 8 

lej-f * 21<OP3jSf«5Ht«s3 8 2 ^JS^lEHh) tCffiH 
J:oTJ£KI5l8. 2 0t:ittSfia52 2<^Jl!!Jg 

[0 154101 2tC^tia<s 2£Ci-l:y-9-7 0{i, ^ 

■fe y^f 7 0 1 1 . -eiKcwisiffig^n^r h*^* 7 

0 2i:. iSffi-by-t70 1 i:7V-hm7 0 2<0S{C 

7 0 3*>i5>^ri.. !Sff-fey-t7 0 Kop^mzimmm^ 

•y h2 6HjJ|/bfLl). ^<a-feyt7 0(iyN':r>?y:/7 0 
its. 

( 0 1 5 5 ] ®6 c7)||S6c7)j^S§{4±ieiO*n< m^LtKD 
I., 

[0 1 56] i^, mecDmmcommizm-^x . ^ffl-ty 

-9-7O<OESfia|{4014t:^^-rJ:3t:tTt^^\ ip 

[ 0 1 5 7 ] HI 6{i. C<^%B«c7)||7^7)||St<^0,^{C 

m2tmm^j:&^2 2R. L(Dd*>. £POj£at22L 

[0 1 58] m7<7)||i£<7)Jg®(CJ3V^TJ4. 6$ili:^-fey 
■9-3 4S:I^L. 4mm^m3 8 2<7)^tim 

iz^{iL^y^7omm-^h (mmt^) xoizi 
t:. u-^x. m7cr>m&i(mmiz}3\,^xij. ^iiL-tyv 

7 0(r>^^mii)^nhtiitmz. ^ii-^y^7 0(7)tii 

^i. ^m%m.\.zmrs\xxmmi^^hixh. m^<o 
fliB£t>j:tx55m<4, z(r>mm(r)mmximQ^7\^- 
A 3 8 1 t^mm<r> ')y9 32 t^^m^^^iv h 5 s 

(0 1 59] 01 7(4. ;<O|gHg(7)||8i^||SgO0®t 

(0 16 0] f^sff)^<mmizH\>^x\t. si3oiui 



ft. E0*>, fnBL^RIii:|^®ttf*3 8 2c7)«;?|itt^{i 
iaS«a?tt*>'ii<, ^2t:'j£'^;t«f5¥tttxyW:i3V^-C 

m^izthtmz. miffytm^mzMmxhh, 

[0161]«eoT, ^2<0A5^-:J' (Ka. Kb. 

D) i:^tLxmt. mLtzm.m'&:hh\M 

[0162] Hl<r>!^\zm^. m8c^ieSSc7)m^i3fcl^ 

m.L. X'iXWzm^^m^mR-)]i:m.(n 

ai) ■tSC:i:T'^-fey-9-7 0twJ:Sfm^jiOfilSgS 

[ 0 1 6 3 ] 1 <r>m.m<r)mmxwsL-^y^7 0 
xnmmmkis & 2'^^^y^7 o^j:K<n^{chh 

V ^^ 6 ipft^j -b 3 4 5: a e^llrri. J: 3 UT 
v'*!.*^. f^8<r>mmr)mm>,zii^^x\i. ^fi}i\m^z^ 

x-ixwaf^^x-m^m-^tyi^nmrnmis 
8 2 <o^it^j:ifi X y) < s sBmi xoizi 

(01643 jfflCjTT'lf-A'Ji, i^j:^rA^H<7)^iilS! 
VN'j aut^ {mi6 3^1 0^ ) {zim^tiX^^l. 

[ 0 1 6 5 ] liiT, nm^mmixmmh t . m^^ 
y-tf-yn 0 o<4, X:hmt:m^ti-i>m^y 

}i^S*»<^>^l.. m%^Uzl')\z^m)'zy^3A 
}5J:V^iiL-ty-f7 Oli:&^<r>miz-^ti'?tim't^tLi> 
ztii^h. ajS:t:^->f-M'ioot, i^^ix^tiffym 

^N' 1 0 0 R , ii/iiaifflig^jj-T'-fwN- 1 0 0 L*<|S 

^stzif). mi 7 \izh')X\iR. Lii'-mLxm^h, 
[0166] aie>rr-f-vN' 1 0 0 tcts. 6 mn-^ yv 
3 4<r)iii:hco'^<o. ^fiZ-fey-^7 o*»^)«iS$iiS. ^ 

3i>^t>^i>1lh3mi^Ffbz. Mfbx. Mf by 
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tifiS^S F f s z , Mf sx, Mf s y*iA^J$^lS 

ti^Sl^y U-A 3 8 1 <^SM7 U-A 5 0 (C^tt 
l.ffl*fiSl$ (JSraSffl 8. 2 0(cJtri>J£S52 2^SHfi 

[0 167]N4. h. ^x, eyii, SC4l:fflV\TR© 
^^tt«s3 8 2<^SS;^§Ln (^■fe:/-^-? OtCioT 

[0168] r-tf-^N' 1 0 OJCfcV^T. ^W<y 

az (t) fcH^A^^-^'^SftKO. ii^ai:^i:L 
XmLLtz^Wi^^V ihxJ\"/Y. MfbxA.y 
h. Mf byA>y h$:aj:'3-f^. 
[0169] ai*JiSS<7)it«ai*F f b z h , M 
fbxAyh. Mf byA y MiJnMlCSl 02tjli(i> 
il, ^:LX'6mi]-ty^^i]F i sx, Mf sx, Mf 
sy*«Ml[§nTtil:»3}i^MFf errz, Mf er 
rx, Mf erry*«S[aj$it*. S[ai$iT>ia}:»jJt^ 

^(i. -:frt'li'eoi^^ai:'3$ns title, ft!2:^r-C'{i 

t^t^^Sz (t) tn^J^^ V . Kb 

A-yh, DA.yh2:^{tiR0. fneLy;:hst. ^st 

X . <9 s t yOft^<l-C'S)I.J6^tt®ffih s t^N-y h , 
(9stxA.yh. (9styA-yh$:®:tB-ri>, 
[0 17 0] ^cnXoliZ^ 3Si5:trif-A'l OOJi, it 
2-CfflV^i5)il|,>"?7;><-:? (Ka. Kb. D) SrSlftl^ 

^L, ^fi\,zm-^\.^x^3i5Xif^AX''mi!,^iitm 

[0 171] iit. 6«i:^j-fe:^'9-34*«iE«tc»f^U 

i^tl^mS^z ( t ) tttiljm^mmF f e r r z . 
Mferrx, Mfer r y {CS-^JV^T-'n'^-^K a . 
KbtJit^ryty^^^D*|S|^Scr)'C, Rllf«3 

14*3 8 2mw\imii}^mm}§^mmiz!titx^'{t 
IX I. ^(D^tim^t^ztfj^x^i, m^x. m 

^taij $r«l^R:» ttiztx. ^{iL^y^7 om 

pj-rf'-A'i 0 0T'(3|^$nSA-7;)<-5'$-ffll^Tn® 
ttSittft 3 8 2<0^£^:i:'S:«l» ( Se^) >: fc 

[ 0 1 7 2 ] 0 1 8{i. ■tcr>wmi:7^tya- ■ ^a— 

hfftS. ll5^«0ro^»'7Ai,©JffllJL- .y h 2 6(Cj3V^ 
T^Jffli^fflri:. pi|i{flOmsecri:tc3lff$*l 
-5. 

[0173] OTittBJ-fS t . S 2 0 0 iZi5\.^xmm± 

•hBftm, mh. mmixmmitkixi)^ti>m'm 



mi*J*>S*»fML, ■S-«§*l*tt{iS2 0 2t:Ji», 
S?fLV^n^4^5H4«:3 8 2*»SA«tl.. i^. 
?fttf*3 8 2*i3^$iin:i:l=<i, miUz^^-v^^T y 
raS^WSS^:^ 7^^<0 t' y h3&« 1 tZ-fe y h $^11, tCOt 

CC:-CJi-e«077^'«:#!iU-C!i3Jlllrrs. 
[0174] S2 0 2X1^^tllt^liS2 0 4izM 
A, >'N'7>-:?. BP*>. A'::t..^Ka. Kbi::f^y\iy 

«s3 8 2*<{i;tl)-C'$>'?>311{Cift^-ri>. <Ji:v^T'S2 0 
H=§efflJi. ^^$ii/iA'7^-^'tc0r^ffi5rJll«^L 

is^. fin*), ift^ffi (Asv^mtroffi) *>4><o^^k<^fr 

Silt LTlS^-rS. ^^v!, ±ieL^77/ (R®*c5* 

m3 8 2 m&i>z^m^tirzt # i ic-t ■/ h 

[0 175] ffi:^-. S2 02t'5S$il*f:^{iS20 

8 izm^ . f^-y^Tv rmziim. L -r V ^/i A- 7 p< - ^ 

iP^), liilHl«O^^X1fi''>:ftf*iOA-7^-:?Jfl^ffi^ 
3a;E5j-rir-A'coA9^-^'1SI«8filt LTlft^L, A9 

^-9<rimwm,z\mmL%^iix\^tzmw^ 
[0176] ixv^Ts 210 \,zm;h. m^f^t^t^m 

3ai!i®if^?:1f'5:oTV^|,*t^Srma. S2 10-e#^ 
$^ll.i:#{5S2 1 2t=3i;V, £#C7)P (Pgi52) <0d 

s i: ^ s 2 1 4 \,zm^. *Pffljif53mf-A* 1 0 0 
R<^mf-^yy<-mmff)m.^mo, tti. tern 
t^m^tiht^iis 2 1 6i.zm^. :^mmmmr-f 

-A'l 0 0 LcO*«pN-5^-:?|SI^ScO?a^^tT=5rd . 
[0177] Z<Oi 0 (C. *«lA-7p{-:?|5lSS^0iiS[ 
([pI^y^•5^-^Kay^•y h, Kb-'N-yh, DA-yhiO 

tiii. 3i^5;t7'if-A'A.oA:»3ii (^^-by-t7 otJj: 
i;f 6 i!i:ft-fe y-y- 3 4 (omm ) v ^ t # li® 

i5jrrf-A'(^jiSfiis*tffiT-rs/v:ft-c«>s. m 

mizmhtsr. mmmiz^w<y^-:?m^^cr>mM. 

mB:fy-f-/^^^.ij<ri$m¥^b^\>^b^izti^ A-7 
^-i^imy^yi:A^$<thXolzLXij^\.\ 

[0 178] d:^^X'S2i8izm^. ^-^y^-i^tm 

li. fi|J*>, l^«$;hJt>'N"5-><-:?K, D*^ S206ft 
SV^liS 2 0 8T'i6^$*l^^SeHrt{Cfc^*>5*>!|aj 

mi. i§m^tiitt\iS2 20izm^. pjisitt?itt* 

3 8 2=Sri:'A*s^it$)l.v^{4M;^i:flBr (ge^Br) Lr 

mmmzmi:i¥±thtmz. wmimi. -e 
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[0 179] tt:. mw^^m8 2\m^i>z (m 

K b , D m^Umi^iZ^j:^^ t # (i , m^mMrj:r\:i 

x'imimmz^j:\,^fmm^tLh^. nmthmmcr) 
[ 0 1 8 0 1 ffii^r, %fizi>w<^Xo\iz. eWi^y^ 

W}fXhh\z{Mhh-f . Z<^Tn^r^j>,j\^TX'¥f^ 
Kffll*It=$:vit|ajBIf$iiSt#{i. 6mfi-ty^3 4iz 

mmmt. ^ff)m^i^!&Lx^m-i>xoizLxi> 

[0181] <J:V^t'S 222 {:jt;^i, SfecTJPtwOV^T 

miLtziii:f]imm. ip*>, ^iiL-ty^7 0<7)iii:f}izm 

f b yA.y Mr3tai1--5, fe:^-. n;lf<y M*OT4''C 

tf. mmimmt:m\'^x^y^'-ymMm\ m^t 

JiSfflFf bzA.y h, Mf bx^N-yh, MfbyA-y 
[0 1 82] r2«, i[ajUc^K:»jtcS-:Jv^-CB?fetf.:1S 

M.aimi:^<r>ttm-t^t. j^y^—^<r>m^mz 

ii'>X1^<r>f'^yyxt:m^ifihh:Liii)>h. #W 
SfJoKJUiic^TJ^^r^a^S'Srt'LT^ii'fl: (111— ft) f 

h<7>i3mtL\<\ ^ti\zmLx\iXK<nmL(mmx 

[0183] m^X S 2 2 4 tZit;^, 

m^^^-/9T'yrmz%mLxmiti>. :L<r>m. 

[0184] ll8C0|ISficOJg.®{i±ie<r)Jn< . JSKfiS 1 

8.20 t^u2 2<nmm<r)Wii,z^m.^titznmm 

■^7 0t. ^{iL-ty^7 0(r>tii:hh. ex. oyten 

fsx, Mf sy$:St:^fi[-fe>'1^7 0<7)ttl:>3*^^>jft^ 
Sfl&^R^jF f b zVN y h. Mfbx/N yh. Mfb 

y>'N-y ht6mti-^y^3 4(r>liiM^^^tii^ixt:mR 
Ut<^&Xf>mR^mmSk^F ferrz.Mfer 



rx. Mf e r ryi:*tf>l)^^lc. litffe^T;K')'''«9 
^-:?<iKa. Kb. D5:[5lg-ri,jii55ry-f-^N'l 0 
0^(iii.in<f8Ji£Uv:OT\ o-if-y h i(7)^g?2 2t 
6li:^-«:y9-3 4^i5JfcmS:»j5-«ltil-rstStc, -e 

7 oi:m.LxmR:hi:n.iii m^) thb^ . m.^ 
y^t:mi'r&zt^j:<. mm^m8 2cr,im\'o 

x-^xmtan&ii^^^^hztpx^h, 

[0185] A-9^-:?it^<it3j:lXai:»lft^ 

isiitcs-:^^, mmm3 8 2t3xx/6m-ty^ 

3 4cr)^Mt. S>S<-^(46ltt:ti-l:>'-t3 4<7)S^$:ae^ 
ti<X'^h, 

[0 186] fS). ±iEU>:S2 1 8i05l^lCfcV^-C, R 
^^^5ltt«5 3 8 2<0^-?7^-:?Ka. Kb. D<r>i^^ 

mmthztt^x'^i,. 

[ 0 1 8 7 ] $ ^N'7^-:?JtS€*iH=^efflrtlc 

mm±i:itmix:&^mi:mmixi,!^\\ 
x.$><t Ttmmmmmx'i> i . 

[ 0 1 8 8 ] aiJt , jiJE^mf-M- 1 0 0 5:£:&fit-f 

7'•!f-/^' 1 0 0 R, i3 it^SiHiffliiieJi-T'if-VN' 1 0 0 
Lt lineUJt i a izi:ti(>m^X''n^j:htii 

[ 0 1 8 9 ] m 9<4. z<r)^m<r)f^9(r>mncomBiz 

x*)Miiimztt^zx'i$m^tLi,mm^r-f-^<ff) 

m^^TT^tmmmx'hi, 

[0190] ^9cr)mmcommii.m8cr)mm<7)mm<r>^ 
Bmx'h *) . :^comfB^y-f-y^ i o o r . i o o l 

-^^Mitm^yn-y 7 1 0 4{cfci^T*3i<7)iii: 

[ 0 1 9 1 ] WT, 02 0^#BgUTiJiHtt&i: , :&P 
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ffljSJCjtr-fWN' 1 0 0 R(r)^^-<yj( -5'|l)^|§*>f, 
<Dm^) AKaR. AKbR, ADRi:. :£PfflSil5:t 
l)V^•^^-:J'^t^<ic0^t})•AKaL. AKbL. AD 

I.. 

[0 1 92l^N-5^-:^^^lJ!!ia7'O-y^'10 4T 

l^h LTi>^V>) AKaave. AKbave. ADa 

OOR, 10 0LI,Ztii:hth, 

[0 1 93] tfe<^)jiiG>i-rif-Al OOR, lOOL 

[0 1 94 3 i^, m^m^f-i^inm-tittii. mm 

[0195] m9(Dmm(r)mmti±ss.cr>ia<m^uz<o 

[0196] z(ox diz.mi i)^(>m9(r)m&<mmiz 
h^xii, ii'^=5:<i:t±«c2 4i:, mi±mzmi<om 
wiiimwio, 12. 14) ^^ixm^^ti^m 
^<^m^2i:miitmz. mmsii(o^izm2m 

mmSiia. 20) i:itlxm^tilR.S62 2i: 
fili.JtP^#iiD4<7 S 1 lzt5\>^X. BulEII2<^MIi5i: 

mMi&.^cr>mimcr)mz^iti^ ( m^w^ms 2 ) 
i:imthtmz. ^ii-ty-^^ xrimmizimm 

^htx'm^$tii,^mzss.i. i'oxti!^2(r) 
mmzm-hmsi&M<oimm(^m (tn) imtt 

10 197] tti. tis^2(^m^tmsi&^(omm 
(^^izmuwm (mmms s 2 > ^isa® ( 3 
iij)i.o{i4S) , ±m^izts\,^xmmizm'stix 

ol,zm^Lt:, 

[01 98] ^/c, mi<7)^J6<7)3g®^t'lciJV^-CB?ie 



^^fir-fe y-t 7 0 ^ fneSlttf* ( P3l§5«5l$tt«s 3 8 2 ) t: 

i*i@E$-tir- j:oTBiiiem2coKS5{3Sttsii(riefiaj<oSf 
mmmmmmizm& ttz . 

[ 0 1 9 9 J iyt:. »6<0||iS«0»ci3V^-C. WieS! 

{i-fe y-9-7 0 $• fijfepJtti*: ( mm^f^ s s 2 ) <o# 

jfitiSHL, J:oTlj!rl2ll2c7)Ki5tc^ttl.Kffd^S15<0 
[ 0 2 0 0 ] i^i, l!Jie«jRl<^3ltt«c (RtSl«^3ltt«c 

382) ^±mmizi5\^xmt&&2 2mmzss:t 
^xoizm^ifz. 

[0201] tfc. msSML-ty-fl Oi)K m^iii 

^mzm^^tiixdizmmitz, 
[0 20 2] t^^. Btrie^fi-ty-9-7 0*^ ^n'^^ (;?.7- 

vy^i 03) i3iX/^^y^7 0 1i}^(:>tj:hXolZ 

[0 2 0 3] tt:. m^^^ ( U y^^7 0 3 ) copffl 

mmzwm mmm^m a 2 ) mmzitix 
^\^^<i&^thXoizm^uz, 

[0204] tfc. 'Jf^j:< k i>±W2 4 1 . mitWlz 

mi<oraffi (ispsfi 0, 12, 14) m-LXim^ 
tLmmm^ 2i:mx.itmz. mm^co^mz 

112(0111185 (£119151 8. 2 0) i:-ftlxmm^tilS, 

^2 2mif::m^moii(y h nzi3\^x . tm^2 
e^mzmm^tiimKomtw mn^yu-A3 
81) t!itiR^mmmzmm^tihf^2mm 
(£iS7v-h50) tx-m^^hi^miz. 
izn^^xtsEiz^m ixsm^tixmrn 2 commzn 
■ri>mm^(7ymm(^GLh (Ln) sr*-rai**4 
tm^m<o^{iL-t y^7o. mwm.m<r>^ist^ y^ 

thm^n (fflfina- .y h 2 6 . s 1 2 ) . fcitXflir 
tmmmm^\,zM-i\i^xmimm<7mL^y 

*s (mm^-"y h 2 6 . s 1 4 ) {:^im<m&L 
10 2 05] ttz. tusmm^mma. mMzmmc^ 

[0 2 0 6] ttz. mMmM<r>mii. ^^>«.v^<4'e^0Jfi 
^<7)mx'h&iin<m^uc> 

[0 207] ttz. frieSBl*Jj:t^ll2cOHJtt«ET«S 

^tih^Emmz^itii: (nmm^itm a 2 ) ^±®m 
[02 08] B!rfemit3J:zxm2<^ffltt«t-c'«^ 
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[0 209] m3cr>mm<mm^j:i:izh'oxii. ^-^< 

12. 14) {:itLxm^iihWc*i<om2t:9ilx. 

itmz. mmm^mtz^ 2 ff)m ( mss 1 s . 
20) t:-ffixmm^tih&^2 2imi.fzm^mti 
.-K-y h 1 (cfev^x: mis:m2<Dmbmi^^mim 

«7)StcffiE$ny'v:5¥tt«c ( RI§I*?3ltt«t 38 2) OrtSU 
(Ln) Sr^-ra5:^)2:4l:«.3e{a-fey-t7 0. axx/wi 

<7)iii^izm^\^xmmmzmtmRiiF i b z . 
Mfbx.Mfby i:w.iii-rmK:hn.tiim mm^ 

[ 0 2 1 0 ] ii/i, matTMi. HI COA';*. (06 {C 

^•r^N'^^^scK b c7)>'N'^- ) t . H?feii 1 co^^^^-izmmz 

iE^iJ^iisrwN- (:J^yi^y^^|8[D<7)^y>N') fc, m 

[ 0 2 1 1 ] ^f^, mmR:fj%tiimii. mivy^'^ 
(^^ax n i:WMtiztizxr,xmmRiii:m^t 

ti}^. 'j'-^j:<ti,mmi^izi^mt^ijm'i^Ffbz 
i-^tsxo^zmmuz, 

10 2 1 3] tti. mesi&-by^tif±mmizi5\,^xm 
MmzwmmLm^ti^b^iz. mmR:hntii^fs. 

xmmmK:hi:n.tiii-h^ o ^zm&uz, 

10 2 14] ttz. mmRtMtn^mmtiii-imR 

■hifi. ^!^mmmz^m-fhiim'ft¥ f b zt, wib 

i'Jilli(cil3c-rsWlHl06O^:->>'h^;}j-Mf bx. M 

io2i5\ttim^2<msi{mms. 20) 
mti^hmz^mzwrn^mK-f] Ffsx, Mfsx. 

M f s y Sr^ttU:>J$r4bl.||2<7)^S^)«?aif5 ( 6W 
:^j-feyif3 4 ) ^ieg^S J: a J=fl!fiKL;t. 

[ 0 2 1 6 ] s 4,11. friMcs:^]©aj#s*<^ai-rsm 

K-))?fhz, Mfbx. Mf byi:frieH2«Of|5R:^ 
^a}55<^a3:*)*>^>fi!aj$il|.^R:>]Ff xz, Mf x 

X. Mf xyf2gi^i^rfne3SH2-ty-9-7 0iij:t/iFie 

ij^t-QEMmt^ smmm (m:^-^ h 2 e . 
s 1 0 od»4.s 12 2) ^^il;ts^D<^SfiJtUv:. 
[ 0 2 1 7 ] miis^mma. miimKm 
tiimmintimijtmm2mKmiiimiii 



tltK J:OPL<JillFf e r r z, Mf e rrx. M 

f e r r y *<m 1 m^wsmzhi'ij'^i'mthm 
icomi^B(mm^-"/h. sio2*><?,sio6) 
s-fii;?.. frieee^^gm, fneii*ij:t^it<^ij^^:< 

i: (> V ^■mfi>^mim 1 <7)B>r$JiHi*i{c^v ^ i: fiJ8fr$ *i 
hb^. Mi^a^y^. m^2m^lJt§iiiimi: 
X/mim^t^(^^-'^j:< bl\>^-nxi)'A>^itb Se^Bi-f 
S (»JffllJL-.y h26. S108*»4,S1 1 2)ia<m 

[0218]^?^^, Kfiase^Bf^SJi. l?ie^S:»]®: 

mm^mathmRU b mm^ 2 m^iitkinmiii 

tLf)\ J:OPL<{±IIFf e rrz. Mferrx, M 
f e r r yti^m2com^!&mmz$)hi}^t^mm'tl$^ 

2ffimm^m ($fjfflia--y h 2 6 . s 1 1 4 *^^> s 1 1 
8) imt. mtummm. mmii.i/i!c<^y 

(©J1iJ.-y h2 6. SI20, S122)J:dt= 

b'm^titzmi.i:^^yvt^i]^yh^n. imno. 
-'7\'26. sios) ■i:mt.miA^yvwz^ 
^{^^y hflic ) m^mi {m^mc r e f ) &s 

(®Jt9i-.yh26. SI 1 0*^/bSl 1 2) iD<m 

[0220] m8*J J:tXH9<7)||J6com^(:t3i,^T{4. 
ii'^=S:< i: t ±*2 4 i: . Bllie±ft(zm 1 COM® (USBaSif 
10. 12. 14) S::ft-L-C^$iiS^*copg|52 

mthbMz. msmffymiizm 2 wrass ( m& 

18. 20) ^:frLTjiS$ilS^g52 2 ^:^!Ltzm^ 
^i&o;Jf.y Mtcfci^T. Mfeil2«038S5t BuiefiSiJcO 
^ftJg<7)^tC;|2g$iiys5|1ff<s ( P3fgj*^Pttf!jc3 8 2 ) 

i5Jt4.il, mrl£m2c7)Rimcm-SfFlSSgPc7)gt(!!«o 
^fi[h (Ln) $-S^'raj:t)S:4l:^^{2-fey^7 0, b-T 

ieH2<7)5§s5i:i}fnej£gii<7)^jgio^(ci2g$it, ^ 

Ffsz. Mfsx, Mf sySr^K-raJl^jSr^tSa^R 

(6fii:>]-fey9-3 4) , feJ:yifie35{a{ci5l: 
X. eybmtm^-)]^]^^<r)\^M^t:>^\i!,^titzmK 

^jFf sz. Mfsx. Mf sy(:a^#, Btns^{a-b 

y^ti'h^^^tlhP^l^-hFfbzJS'yV, MfbxA 
«y h . M f b y A.y h i:fnM5R:f]«iaJS<0{ll:^*^^,«t 
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tii^tit:mR:ht<^m^iik-ts^R:htmmmF f e r r 

z. Mf errx. M f e r r y S:itl:>]-ri, ff 
ietT;P(7)A-7^-:J'(iKa, Kb. D JR^-fSJIUB 
1 0 0 . J: OPU < {i3iJG3r7'->f-/N' 1 0 0 
i:mit:i^^B.{m^-yh2 6. S2 00*»4>S 
2 24) mma<m&ltz. 
[0221] ^(:>iz. 'J'^^K ktmi^'^yj(-^mK a 

26. S218) $:fil;t.l,Sn<l8B£U.:. 

[ 0 2 2 2 ] . frieiijsjjj-rif-A' 1 0 o*<B!iiej£ 
(^mm 1 0 0 R. spffl 1 0 0 Lt LT) tfttt^j^i 
[ 0 2 2 3 ] . miaijCTj-r-tf-A' i o o^^iuiafi 

952 2<r)±X. mfW<lfc:{42fli<Oj£a{2 2lcov^-C Ifll 

ms^htihio^zm^m, 

[0 2 24] ^/i, B?ia>'N*7^-:S'ffiKa. Kb. D. 
J:0Pt<Ji^N-7>-:?^^ji-(M7'D>y:J' 1 04t'* 
ji'fU!fta$*l7t/N"9^~:J'iiK a A y h + A K a a V 
e, Kb^N-yh + AKbave. D-'Ny h + AD a v e 

*^ «ia:flS<^l(n£3i^53j-:^-f-A' looR. lOOLt: 

[ 0 2 2 5 ] $ ^>{I. fIlfimS:»3*iSi^llF f e r r 
z. Mferrx. Mfer r y \iZm^\^XmiMK-)i 

($lJfflljL-7h2 6. S10 2*><i,Sl 2 2) ^fii;i6 

[ 0 2 2 6 ] * yi:, H!ilE^T7W?JMeWtt«aoli!iWtt:Hf 

( A';r.^^K ac7)yN'^.J:y<^.$iS[K bc7)A'^>) 

^Ka. Kb. D*><J,^SJ:d{c«Jigt;t, 

[0 2 28]i/i. 2^c7)ti-7y-< h'M«0D,1f xh 
[02291 

iz«i txwmiiz^ t t ^:h<mm^:s^m & t 

10 2 3 0] n^m2mi>zf,r,Xii. ^riVifi. 



>'N'^^i: , BuieU 1 <^)>'N';t4cS^Itc:E5iJ$ii|, rvA't . 

m2(Dy'^^^ti-t>im^tihXoi>zm&it:. 3i 
izLfzzti)'(>. m^m^izmtitzmK:h<r)tmmf: 
nozbiK m^(^aji(yh^:-m^mzm^-±h 
[0231] mn^msmzhrtxii. i^y^-^ffy^im. 

StS ZbizX o-C^K^i5rfil^'t-S3rr-f-A'$-<)|;i 

•Thzb i}<x't . m^^m^^^-y h i-is^mzm^ 

itlZbifi-^mb^j:^. 

[0232] fl^Jl45{C$>-5T{i. mK1lMtii^mi)< 

Mtn-rmRMK ^!f^j:<bh^mm)jmzmti:h 
^^5r#tf i 0 izm^ ttz(Dx\ ^(Ttumzmtm 

^Zbti^mb^j:^. 

[0233] msmsmizh-^xii. ^m>-9-*^'±ffi 
miz}iuxmmi,zmfK.mE.m$tii,bmz. 
sffi-fe y^<r)^ix^ti<^w!,i] izm^\ ^xsmii '^ma-r 
ixo Lfz<7ix\ mm i m-w^-fa-^mzM 

^^<7)m'&^^\,zthzbifix'th, 
[0 2 34] fi^6JSicj)oTJi. 
ifi. mmmizmthum^b. mmumizm^^ 
tmjsi 0 <^*-^ y hmi:'tttx 0 (,zm^ itzco 
x\ mmAmx'^Ktz^mziai. ^ti(i>mmzi^ 
mthmMzm'^\>^xm^mv:r.y hi-m^mz 
m^-^izbmmb^h. 
10 235] mmim^zh-yxii. ^^y^. A 

^-}5Xr/mE-ty^i)>h^j:i,Xdizm^lticr)X. im 

m 1 mx'^^cm:izMt . ■ky^mm-m^y^^ 

^hlzthZbiJ^X^h, 

[0236] mm8mzf)^xii. ^<^imim^ 
momtizit lt/Jn$ < iss-ri. x o ^zm& l/cot', 
is^ 1 mx'W<fc^^izmi . w^mmmmm 

[0237] is^9«{cs>o-c{4, ^2<omm&u 
(r)m&m(7)miz^ nii(-yhi}^imtism^^t>\:iif^-yh 

^mm^xoizmAitzcox'. m^W)a:f>y vo) 
&mzm 2 ff)^ijmtiimmfxji.mzm-thsm. 
:fjmiiithbth. ^tib\miz. s.mz^m-^yv 
mmixm^innta (im) tm. mmta^ 
m&i^'^hitx-tyvcozmjkim&-th zbt^x^ 

[0 2 38] H^JSl 0«(2ft-5T(4. $^>(C. ^aj-r 

hmm]bf^2<r>mK^isk\i!,^cr>\i!,-}}t^(:>m\ii^ixhm 

W.-)]izmrS\,^xML-t y'fiiXlf^2<r)m^:hm^^(0 
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[0 2 39] a^JSl ISlCiboTti. M-^i-m^ti 
[0 24 0] 11^^ 1 2Jl(C$>oT(i. SaJtS^S^ 

[0 24i]fi^^i33i{cj)-5t:ji. ^ai-ri.fi^R:'! 
B^mmtizbi<z'ti. 

[0242] 1 Amzh-iXii. 5¥tt«cc7)rt|i5t5 

xx/^mm(o:if^j:<bi,\>^-rtii}Hzm'rt>ti. m2<r> 

iiL-ty^. mi)-'^mizi^mti>mK1ii^-tti!,:fji: 
±t^m:hmtil,^. iiXl/^ixlzaStXWitmz^t 

i>^bmii(om%m3^i>^ff\^im\\ ^^^-ty 

^^^^m^^tiimR:hbmKti^mcotiiM^^mtii 

^tirz^Ktib(7)mi^t0^K:hjmmmiii:fjti b 

^K:fjmiii^i:mfx&.mzi^m'r^mK:fji:mtii^:i, 
bmz, ^tibmz. &.mzfkmmiti:mmit:^ 
(iL-tyfmmixm:f}iniii (jt^) -rst^, la 
m^yvmiuzb^^K. ^mm&\ivyh^ 
it^zx ^mm^mititmti z b i^x-^ . x 

xmM^^-m^l.'^^hZbif^X:th, 

[0243] mm. 1 5mzh->x\i. 'yts:< b t^N-^ 
:^-9mzm^\^xwm<n'^\^^^^wmh^ < m 
^uzffiT, mtmmm-mn^^^^hzbu'X'^ 

[0244] nm 1 6mizhr>xii. ji^e^tT'-fwN- 

**JiSJ (Pgf) <D^ti^'tHZ'0\,'iXSfl^l<zm^hilXiii 

tm^mbimiii:h'S:iiiti-iizm&tt:ff)x\ m 
<r>^timmi>z':>\.\xmmmi~miii±^ithzb 

ifX'th. 

[0 24 5] iS^«17JS{:S>o-C{5. jii5jf7'-!f-A' 

A^iisp (imsp) (^■kx\z'o\.^ximmit:.tix\iiii^^ 



n^bim&^t:\^-)ithioiiZim.Ltz<r>X^. jSf^=3r 
^8jST'$> 0 ^r^^f^ . ^^<r>^ti^1X(^m!iZ-:>\^xmm 
^i:^±.^^hZbti^X'th. 
[0246] iS$3Sl SiatCi^Tfi. 

^m(rm\,zxi,mim<^-$i%ifcm±.-rhzbtin'h 

[0247] H^Jgi 93S(c*oT«, $^>(:. 

J: 3 L/ccOT, «jaifi«ttS— ll6l±$-tl. Z b 

t<X'^l. 

[02481 11^2 OJStcAoTJi. ^tv^JUimaU: 
3 (cm lajg H 'J 7 h ^Mbtci l>«i?Ptt# 

imi] z<7)mncr>~':>cr,mmmmizmm^m^ 

[02101 iz7jktm^«ia7t(y h(os.m<r)mmm 
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